Cytochrome c oxidase of Euglena gracilis: purification, characterization, and identification of mitochondrially synthesized subunits.
Cytochrome c oxidase was purified from mitochondria of Euglena gracilis and separated into 15 different polypeptide subunits by polyacrylamide gel electrophoresis. All 15 subunits copurify through various purification procedures, and the subunit composition of the isolated enzyme is identical to that of the immunoprecipitated one. Therefore, the 15 protein subunits represent integral components of the Euglena oxidase. In an in vitro protein-synthesizing system using isolated mitochondria, polypeptides 1-3 were radioactive labeled in the presence of [35S]methionine. This further identifies these polypeptides with the three largest subunits of cytochrome c oxidase encoded by mitochondrial DNA in other eukaryotic organisms. By subtraction, the other 12 subunits can be assigned to nuclear genes. The isolated Euglena oxidase was highly active with Euglena cytochrome c558 and has monophasic kinetics. Using horse cytochrome c550 as a substrate, activity of the isolated oxidase was rather low. These findings correlate with the oxidase activity of mitochondrial membranes. Again, reactivity was low with cytochrome c550 and 35-fold higher with the Euglena cytochrome c558. The data show that the cytochrome c oxidase of the protist Euglena is different from other eukaryotic cytochrome c oxidases in number and size of subunits, and also with regard to kinetic properties and substrate specificity.